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Purpose: Saphenous vein harvesting remains asignificant source of morbidity that occurs 
in 1% to 24% of patients who require lower extremity bypass or coronary artery bypass 
grafting. In an attempt to reduce complications as ociated with this procedure, we have 
used a new, minimally invasive technique to remove the greater saphenous vein. 
Methods: The video-assisted technique uses currently available video-endoscopic equip- 
ment with mechanical retraction to dissect he saphenous vein with two to three limited 
incisions. After initial vein exposure is accomplished through limited incisions, mechan- 
ical retraction is maintained with an endoplastic retractor or an endoscopic saphenous 
vein retractor. The dissection is visualized on the video monitor to isolate and control 
side branches, the vein is removed, and arterial bypass grafting is then accomplished as a 
reverse rein graft. 
Results: Between Sep. 1994 and July 1996, 65 patients tmderwent 68 arterial bypass 
operations in which the greater saphenous rein was harvested with video-assisted tech- 
niques. Indications for bypass grafting included 31 patients with ischemic ulceration, 23 
with rest pain, 11 with claudication, and three with popliteal aneurysms. Of the 68 
bypass procedttres performed, 52 were to below-knee vessels, 22 of which included tibial 
or peroneal anastomoses. Sixty-four patients (98.5%) had no significant complications 
related to this video-assisted technique. For all patients, the average time required to 
remove a45 cm vein segment was 60 minutes. The average time using the more recently 
developed endoscopic saphenous vein retractor was 4ö minutes. The median postopera- 
tive length of stay was 6 days. One patient had bleeding into the leg related to the 
video-assisted technique. Three patients (4.4%) required rehospitalization for wound 
care related to arterial access sites. Patency has been confirmed in 84% of grafts fol- 
lowed-up for a fange of I to 24 months. 
Conclusions: In this report representing a series of unselected patients, video-assisted 
saphenous vein harvesting was technically feasible and had no immediate contraindica- 
tions. The greater saphenous vein can be removed with minimally invasive techniques, 
leading to an acceptable morbidity rate, and is a satisfactory conduit for arterial bypass 
procedures. A prospective clinical trial may be justified to further evaluate the use of this 
technique in decreasing postoperative morbidity rates, shortening hospitalization, and 
improving patient care. (J Vasc Surg 1997;26:405-14.) 
Saphenous vein grafts have been established as 
the superior conduit for lower extremity bypass 
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grafting. Historically, the greater saphenous vein 
(GSV) is exposed via a long continuous incision to 
visualize, mobilize, and ligate its branches before its 
use as an arterial conduit. Wound complications and 
delayed wound healing have led to an increased rate 
of morbidity, increased pain, and longer recovery for 
as many as 24% of the patients who undergo this 
traditional method ofvein harvest.l-8 Although these 
problems have been reported extensively in the car- 
diac surgery literature, wound complications after 
lower extremity operations can also present challeng- 
ing clinical circumstances. Patients who have chronic 
ischemia of the lower extremities have been shown to 
have an higher rate of complications associated with 
healing this long incision after cardiac bypass opera- 
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tions. ö Rarely, wound complications can lead to the 
devastating problem of graft failure and lower ex- 
tremity amputation. 9,1° Intermittent "skip" incisions 
with skin bridges have offered some improvement 
from this wound problem by reducing the complica- 
tion rate from 21.7% to 8.8%. s However, these tech- 
nical improvements have not obviated the need for 
less morbid techniques. Shorter, smatler incisions 
have been shown to improve patient comfort and 
postoperative recovery in laparoscopic surgery, n 
Laparoscopic equipment has been used for subfascial 
ligation of vein perforators in the lower extremi- 
ty. 12,13 More recently, the use of laparoscopic equip- 
ment has been applied for the removal of the GSV via 
small incisions. One series of 30 patients who under- 
went minimally invasive techniques in removing the 
GSV for arterial reconstruction has previously been 
reported.14 We undertook this study to further mod- 
ify this minimally invasive technique and to evaluate 
its effects on wound complications, postoperative 
hospital stay, and graft patency. 
METHODS 
Patients. All patients who under~vent elective 
lower extrcmity rcvascularization with reverse saphe- 
nous rein grafts bëtween Sep. 1994 and July 1996 
were prospectively followed-up for postoperative 
wound complications and graft patency. The postop- 
erative hospital course was evaluated for length of 
stay (LOS) and other compljcations a sociated with 
delayed discharge. Charts were retrospectivcly re- 
viewed for additional medical encounters after dis- 
charge. Patients with greater than a ó-month delay 
since their last evaluation were contacted by phone 
or their primary care physician was contacted. Post- 
operative graft surveillance included a duplex ultra- 
sound examination within the first postoperative 
week, then at 3 month intervals during the first 
postoperative y ar. Grafts that were judged at risk for 
early thrombosis underwent more frequent duplex 
scans. Grafts identified with hemodynamically signif- 
icant stcnoscs werc then evaluated with angiography. 
Grafts were revised if arteriograms confirmed the 
area of stcnosis and judged it to be physiologically 
significant. Revised grafts that maintained patency 
were considered secondarily patent. 
The primary patency rate was calculated from 
date of last known patency as confirmed by duplex 
imaging or an ankle pressure previously lmown to 
correlate with a duplex-confirmed patent graft, is If 
routine outpatient visits were not confirmed, patient 
charts were viewed for any physician encounter and 
any further leg. symptoms. 
Operative technique. Preoperative arteriogra- 
phy is performed for all patients. Preoperative duplex 
ultrasound vein imaging to evaluate the size and 
patency of the GSV is undertaken todetermine the 
best segment of rein to use for the planned bypass 
graft. Initial arterial incisions are made over the 
corresponding arterial inflow and outflow sites. 
Minimal modification of these incisions allows ini- 
tial venous exposure. After the initial mobilization 
of the vein segment iscompleted, including dissec- 
tion under the axial ends of the incision, a retractor 
and operating scope are then placed into the plane 
of the saphenous vein, and the dissection is then 
completed with the aid of the video monitor. Ini- 
tially, we used the endoplastic retractor (Snowden 
Pencer, Tucker, Ga.; Fig. 1) with the 10 mm 
operating telescope using a 0-degree, 30-degree, 
or 45-degree l ns. In the later group in this series, 
we have used the endoscopic saphenous vein har- 
vest tray (Ethicon Endosurgery, Cincinnati; Fig. 
2), which includes two longer retractors along 
with a 5 mm 30-degree 300 mm operating tele- 
scope (Olympus America). Instruments are intro- 
duced through the open incision while anterior 
traction is maintained with the retractor and scope 
within it. Dissection of the saphenous rein and clip 
ligation of branches is visualized on the video 
screen as instruments are passed through the open 
portions of the incision. Additional incisions are 
made as needed,depending on the length of vein 
required for bypass grafting and the difficulty in 
manipulating the vein and its branches during the 
course of dissection. After dissection is complete, 
the vein is transected at its distal end, removed 
from the tunnel, transected flush with the femoral 
rein and then flushed with heparin saline solution 
to identify any further branches. Clips are removed 
and branches controlled with silk ligatures. After 
patency and continuit3r is confirmed, the GSV is 
used as a reversed vein graft in the standard fash- 
ion. The operative tunnel is inspected as needed 
and the space drained only in unusual circum- 
stances. 
Operative times were tabulated beginning with 
the initial use of the video equipment until the graft 
was disconnected from its proximal segment. Vein 
length was measured after the graft had been flushed 
and branches controlled. Operative times were th n 
evaluated according to the length removed and the 
video time required for the harvested segment. 
Wounds were followed-up after the operation for any 
complications. Wound complications were reported 
by saphenous vein harvest site, any operative site, or 
JOURNAL OF VASCULAR SURGERY 
Volume 26, Number 3 Jordan et al. 407 
Fig. 1. Reusable endoplastic retractor (Snowden Pencer, Tucker, Ga.). A 10 mm operating 
telescope isplaced within it to visualize saphenous rein tunnel. 
Fig. 2. Saphenous vein halwest retractors (Ethicon Endosurgery, Cincinnati). Two different 
disposable retractors are used to hold the 5-mm operating telescope during course ofdissection. 
any infectious complication. Serous drainage was not 
considered a wound infection unless associatcd with 
fever, leukocytosis, or localized erythema. 
RESULTS 
From Sep. 1, 1994, to July 31, 1996, 65 patients 
underwent 68 ärterial bypass operations using GSV 
harvested by video-assisted techniques. There were 
no hospital deaths, one death 2 weeks after dis- 
charge, and four subsequent deaths (total, 7.7%) in 
the follow-up period, which ranged from 1 to 24 
months (mean, 7.9 months). Sev¢n patients have 
been lost to follow-up. Sixty-*:wo grafts (91%) have 
been followed-up great¢r than 30 days. Fifty-six pa- 
tients (86%) were men, with the mean age of all 
patients 60.5 years (range, 39 to 89 years). Most 
patients (85%) had current or previous us¢ of to- 
bacco; 37% patients had diabetes. Indications for 
bypass grafting included 31 patients with ischemic 
ulceration, 23 with rest pain, 11 with claudication, 
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Fig. 3. Length of vein removed compared with time re- 
quired for removal and tracked over experience of this 
series. 
and three with popliteal aneurysms. Of the 68 oper- 
ations performed, 52 were to below-knee vessels; 22 
included tibial (20) or peroneal (2) vessels. 
Operative times for each bypass procedure werc 
tracked according to the time required for removal of 
the GSV and are compared according to the length 
removed over the time required. Each individual case 
is represented in Fig. 3. The average length of vein 
removed was 50.9 cm (0.75 cm vein per minute 
operating time; median, 52.5 cm; range, 25 to 83 
cm). When considering a 45 cm segment of vein 
(typical for the groin-to-knee segment), 60.0 min- 
utes were rcquired for removal. The average time of 
removal using the saphenous rein retractor (latest 15 
cases) was 55.6 minutes, or 0.9 cm vein per minute 
(Fig. 4). 
Postoperative eourse. The mean postoperative 
LOS for all patients was 7.4 days (median, 6 days; 
range, 3 to 60 days; Fig. 5). The LOS varied accord- 
ing to the indication for bypass grafting and the 
location of the distal anastomosis (Table I). 
Wound complications. When wound complica- 
tions are classified according to the Szilagyi system, 16 
six grade I (dermis only) or grade II (extending into 
the subcutaneous tissue) wound complications 
(8.8%) occurred, orte of which (1.5%) was direcfly 
related to the video-assisted technique: bleeding in 
the harvest tract hat led to a hematoma. That patient 
was anticoagulated with heparin and dextran imme- 
diately after surgery because ofmarginal outflow. No 
additional patients had skin or infectious complica- 
tions along the tract of the saphenous vein. The 
other five complications (7.4%) were identified at the 
arterial access wound. They included wound infec- 
tion (2), cellulitis (1), and seroma (2). Three of these 
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Fig. 4. Operating experience using different retractors 
compared by mean vein lengths removed (cm) and average 
operative time required (min). 
complications (4.4%) increased the patient's postop- 
erative LOS, one of which (1.5 %) was directly related 
to the video-assisted technique (harvest tract bleed). 
Three other complications (4.4%) required rehospi- 
talizations, all for wound care related to the arterial 
access site: a groin infection in a diabetic man, an 
infected seroma in a woman smoker, and an addi- 
tional draining seroma in the below-knee incision of 
an aneurysm patient. All of these complications were 
managed with bed rest and parenteral antibiotics. 
Three additional complications were managed phar- 
macologically and caused no additional hospitaliza- 
tion but did lead to additional outpatient medical 
encounters. Average LOS for the six patients (8.8%) 
with grade I or grade II complications was 11.5 days, 
including the additional hospitalization days in- 
curred with readmission. No graft failures could be 
attributed to wound complications, and no wound 
complications led to graft involvement or exposure. 
Graft patency. Two veins were injured during 
the course of dissection and required a vein patch 
repair. One of those subsequenfly thrombosed 5
months after the operation. Seven grafts were known 
to occlude in the first 30 days because of poor 
runoff (2), poor vein conduit (1), or unknown 
reasons (4). Two of these grafts were salvaged with 
a secondary procedure. All of  these patients had 
ischemic rest pain or tissue loss. Seven of the 
patent grafts (12.3%) have been revised after ultra- 
sound and arteriographic evidence of physiologie 
stenoses. Six additional grafts, including three 
within the first 6 months, have thrombosed during 
follow-up, for a cumulative graft patency rate of 
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Fig. 5. Postoperative LOS tabulated for entire group. 
19 34 60 
83.5% (Figs. 6 and 7). There were no graft failures 
in patients with claudication. 
DISCUSSION 
Postoperative wound complications after emoval 
of the GSV for arterial conduit remain an important 
but underreported problem. Diabetic, smoking, 
obese, and female patients eem to have an increased 
incidence of problems with wound healing after this 
operation? Surgeons have advocated various tech- 
niques to minimize wound morbidity, but note have 
gained widespread acceptance. Shorter, smaller inci- 
sions, including "bridging," may improve the mor- 
bidity rate, but operative time increases because of 
less visualization. Laparoscopic surgical techniques 
have recently been applied to operations in the lower 
extremity. This series ofunselected peripheral vascu- 
lar patients describes a minimally invasive, video- 
assisted technique for vein harvest used in arterial 
bypass operations and its effect on wound morbidity, 
hospital stay, and graft patency. 
Some authors have advocated the use of vein 
strippers to remove the vein for arterial conduit in 
hopes of reducing wound morbidity. 17 Long-term 
follow-up and information about patency isnot avail- 
able for this technique. Although this vein stripping 
technique incorporates the use of a circular instru- 
ment o aid in the dissection and mobilization of the 
GSV, the video-assisted technique described in this 
report is performed under direct visualization to 
avoid problems with vein injury. Vein injury can still 
occur and may require additional attention after re- 
moval. Although injury led to vein patch repair in 
two cases, no vein had to be discarded because of 
operative injury. Vein injury could result in early 
unexplained thrombosis. Further studies may be re- 
quired to determine whether this technique l ads to 
Table I. Postoperative LOS according to 
indication for operation and site of 
distal anastomosis 
Average LOS 
(«ays) 
Total 7.2 (range, 
3 to 60) 
Indicauon Claudicauon, aneurysm 4.8 
Rest pain 6.3 
Ischemic tissue loss 10.3 
Distal site Popliteal, above-knee 5.6 
Popliteal, below-knee 5.7 
Tibial, peroneal 12.4 
early postoperative thrombosis or increases the inci- 
dence ofneointimal hyperplasia and subsequent graft 
failure. 
Patience is required when undertaking this new 
technique compared with the traditional operation. 
The current equipment now available nables hort 
incisions and videoscopic ontrol during dissection 
of the saphenous vein. Frustration can quickly ensue 
during the initial learning phase of this operation. It
becomes important to balance the appropriate time 
involved for the removal of the vein in face of the 
time required for a large-scale operation. We typi- 
cally used three incisions to remove the vein from the 
groin to the midcalf. Ifmanipulation orvisualization 
was ditficutt, then addiuonal counterincisions were 
made to insure that the vein was not damaged. More 
incisions enable more exposure and facilitate the dis- 
section. As more experience has been gained uring 
this series, we have reduced the number of incisions 
and the length of existing incisions. The length of 
vein dissection and removal is limited by the length 
of the retractor (currendy 30 cm). It is possible to 
dissect more than 60 cm via a single incision if the 
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Cumulative pateney 65.3% + 8% 
Fig. 6. Primary patency data ofvideo-assisted harvested vein grafts. 
retractor is placed in both dircctions. Experiencc has 
directed us to use at least two incisions. Out current 
practice involves incisions at the arterial access ites 
and usually one additional counterincision for ap- 
propriate manipulation. As further equipment is 
developed, the ease of  dissection and manipula- 
tion, as measured by time required for harvest and 
number of  incisions required, likely will be im- 
proved. Out endeavor into the area of  video-as- 
sisted vein harvest was particularly driven by the 
hopes of  reducing wound complications and re- 
ducing postoperative pain. Obtaining these goals 
can lead to early mobilization and more rapid 
discharge from the hospital, along with a rapid 
recovery after discharge. Our series showed a re- 
duced complication rate of 8.8% when compared 
with literature reports and out own experience. In 
one report, patients in whom minor wound prob- 
lems developed after coronary artery bypass graft- 
ing experienced an increase from 12 to 24 days in 
hospital stay. Major complications increased the 
LOS to 32 days. 40ur  patients experienced an 
increase in the LOS from 7.4 to 11.5 days when a 
complication developed. In lower extremity bypass 
patients, the mean LOS is typically 11 days or 
greater, and wound complication rates are re- 
ported as high as 24%? 8 In this series, out patients 
had a shorter hospital stay, which could be related 
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Fig. 7. Secondary patency data ofvidco-assisted harvested vein grafts. 
to less wound morbidity in addition to increased 
efforts for a more rapid discharge. 
We retrospectively evaluated a comparison group 
of the last 70 lower extremity bypass procedures with 
a reversed vein graft performed at our institution 
over the previous 8 years. We were able to identify 
grade I and grade I I  wound infections in eight pa- 
tients (11.4%). Five additional patients (7.1%) re- 
quired extra outpatient visits for wound assessment 
and enteral antibiotics to assure proper wound heal- 
ing. The average LOS for these eight patients was 
10.8 days, whereas the mean LOS for all 70 patients 
of this retrospective group was 9.1 days. Using this 
technique of endoscopic vein removal, we have re- 
duced our complication rate. Shorter hospitalization 
may be attributed to a less invasive technique or a 
general trend to shorten hospitalization, as more 
convalescence is accomplished on an outpatient ba- 
sis. 
In situ bypass grafts have been reported to be 
associated with a higher rate ofwound complications 
(44%) and occasionally lead to graft failure. 19,20 Post- 
operafive mean hospital LOS was 27 days in one of 
these series. Our wound complication rate was 8.8%, 
and only six of our patients (9.4%) required an ex- 
tended LOS because of their complication. A semi- 
closed or endovascular technique of in situ bypass 
grafting has reduced the wound complication rate to 
an acceptable 3.7%. 17 Although the endovascular in
situ technique offers an excellent wound complica- 
tion rate, its application is limited to bypass proce- 
dures for patients who have a corresponding arterial 
occlusive disease at the same anatomie locafion. This 
minimally invasive technique for removal of the GSV 
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is not  limited by the vein location and can be more 
broadly applied to arterial grafting in other anatomic 
locations, for example, coronary artery grafting. This 
technique could be applied to peripheral vascular 
surgery patients and coronary bypass patients, poten- 
tially benefiting as many as 500,000 patients. 
Saphenous neuralgia has also been known to 
cause morbidity in patients after lower extremity by- 
pass procedures, occurring in 22% of  femoropopliteal 
bypass procedures in one seiles. 21 Although saphe- 
nous neuralgia related to this procedure does not 
cause prolonged hospitalization, the additional med- 
ical care involved in treating this problem includes 
prolonged medication use and occasional nerve 
blocks to reduce this painful condition. One patient 
in our seiles was n0ted to have a continued need for 
analgesics related to saphenous neuralgia. Our  
method of  removal o f  the saphenous vein does not 
eliminate the possibility o f  saphenous neuralgia, but 
we are impressed that fewer patients have a persistent 
problem with it. 
Some of  the wound complications in this series 
must be evaluated in light o f  this technique of  re- 
moving the vein for a bypass graft. Vein injury man- 
ifested as early graft failure can be a result o f  more 
vigorous manipulation of  the rein during the course 
of  dissection. Graft patency will require appropriate 
monitoi lng to assess this potential problem. Any 
wound complication could be atti lbuted to this tech- 
nique but those complications must be assessed in 
light of  the previously reported complication rates to 
determine whether a different echnique can be im- 
plicated. Our  wound complication rate o f  8.8% is 
favorable when compared with out institution's previ- 
ous rate and with the literamre reported rates. We have 
been favorably impressed that those wound complica- 
tions that do occur are quite limited and do not lead to 
extensive hospitalizations or require major debride- 
ment. No  patient had breakdown of  the skin overlying 
the tunnel from which the GSV was removed. 
CONCLUSION 
The GSV can be removed from its native bed 
with limited incisions using a video-assisted tech- 
nique. This technique can be accomplished with re- 
duced morbidity rates and provides a satisfactory 
conduit for arterial bypass procedures. Our  patients 
had an improved postoperative wound complication 
rate and a reduced postoperative hospital stay. A 
prospective clinical trial may be justified to further 
delineate the improvement of  patient outcome re- 
lated to fewer complicailons, shorter hospitalization, 
and reduced cost. 
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D ISCUSSION 
Dr. Daniel S. Rush (Columbia, S.C.). I wish to con- 
gratulate Dr. Jordan on an excellent presentation. Video- 
assisted vein harvesting is one ofa number of exciting, new, 
minimally invasive technologies that is currently finding 
application in vascular surgery. Dr. Jordan and his col- 
leagues have presented here this morning their early expe- 
ilence with video-assisted saphenous rein harvesting in 65 
unselected patients who underwent lower extremity bypass 
operations. Despite a necessary learning cnrve, they favor- 
ably report technical success and found no contraindica- 
tions to its use. The early graf* patency rate after video- 
assisted vein harvesting was 84%, with only one major 
wound complication directly related to the video-assisted 
technique. Use of this method was not associated with 
prolonged operating room times, lengthening of hospital 
stay, nor an excessive number of readmissions to the hos- 
pital. Unfortunately, their patients were still plagued by a 
troublesome number of other wound problems. To their 
credit, the authors have addressed in the manuscript the 
main concerns with any emerging technology. Namely, 
these are its impact on results, complications, and costs. 
I have a number of comments and questions about 
their experience. The anthors are to be congratulated for 
bilnging to our attention and clearly demonstrating the 
feasibility ofthis technique in a variety ofclinical situations. 
Despite their obvious success, it is somewhat difficult to 
place their clinical results in perspective because of the 
nnmber of indications for operation and the vailety of 
distal anastomotic sites. These are factors that are known 
independently to affect graft patency and the risk ofwould 
complications. Furthermore, video-assisted rein harvesting 
is by its very nature somewhat more traumatic on the vein 
than is generally tolerated uring standard open vein har- 
vesting. Numerous tudies over the years have cited various 
techniques for preventing injuries to the rein that might 
later result in stricture formation and graft failure. You 
indicated that two veins were injured during video-assisted 
harvesting and required repair. One of these graf*s failed 
after 5 months. Four other graf*s failed within the first 30 
days for unknown reasons. Do you have sufficient experi- 
ence to tell us whether there are particular clinical situa- 
tions or reconstructions in which the video-assisted tech- 
nique has advantages or disadvantages a  compared with 
the standard techniques that we generally use? Is current 
video-assisted vein harvesting too rough on these saphe- 
nous vein graf*s, and what steps do you now take to 
prevent vein injury? 
In recent years, the wider use of distal bypass, especially 
the in situ technique, has seen improvement in graf* pa- 
tency and limb preservation rates. An unintended conse- 
quence of these distal reconstructions, however, has been 
an increase in well-recognized wound complications. Ma- 
jor complications occur generally in less than 10% of pa- 
tients, hut the overall rate of wound complications has 
been reported as high as 20% to 40%. In some recent 
studies, wound complications have led to prolongation of 
hospital stay, readmissions, graft exposure, graf* failures, 
and even amputation. Factors associated with an increased 
risk of these wound complications indude the long contin- 
uous incision over the vein, diabetes, and reconstructions 
to the distal anterior tibial or dorsalis pedis arteiles. On the 
surface, video-assisted vein harvesting would appear to be 
an ideal means of avoiding at least he necessity of making 
these long leg incisions. You found instead, however, an 
incidence of arterial access ite wound problems, similar to 
that earlier eported for rein harvest site difficulties. This is 
despite the fact that in your seiles, relatively few patients 
had these high-ilsk factors. The crucial question then is 
whether clear evidence xists that the video-assisted vein 
harvesting technique actually reduces wound complica- 
tions. If there is such evidence, then the inereased cost of 
the equipment will be more than offset by a reduction in 
costs associated with added hospital days, readmissions, 
and subsequent surgical procedures. Have you yet seen any 
such reduction in the longitudinal costs of global patient 
care? 
Dr. Will iam D. Jordan, Jr. Thank you, Dr. Rush, for 
those comments. I think they are very insightful, and it 
helps us to understand our perspective on this entire topic. 
Specifically, one ofthose immediate questions that you had 
was the issue ofinjury to the vein duilng the course of the 
dissection. One modification that we have adapted over the 
course of learning this technique is to try to avoid placing 
clips too dose to the vein, and we typically clip only the 
patient side ofa vein branch and then cut right next to that 
and allow some venous bleeding to occur, but it enables 
the dissection and makes it somewhat easier. I think the 
concept hat this can lead to more problems with the vein 
graf* in the future because of the operative injury is very 
important, and we continue to explore that concept, both 
by foUowing-up these graf*s clinically with serial scans and 
determining their long-term patency. We currently also 
have a vein culture model with which we are trying to 
measure hyperplastic response in vailous types ofvein har- 
vest. 
The second issue was then related to comparing the 
different complication rates. This series is not a huge series 
ofpatients--that makes it somewhat more difficult o break 
down the exact complication rates ifwe looked at each site 
of distal bypass, because our cornplications were in an area 
that I would consider within the acceptable range. Of the 
complications that did occur, there was only one that I 
would consider major, and none of these complications 
can be attributed to graf* failure or subsequent limb loss, 
and I think that is an important index on which we mea- 
sure. Finally, the cost issue. I think the cost is very impor- 
tant. Currently, additional cost is required for the equip- 
ment, particularly with the second retractor that we have 
used. It is now disposable. It has been difficult o track this 
over time, over the course of this seiles, because the tech- 
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nology has changed. Currently, we roughly index an hour 
in the operating room as equivalent to a day in the hospital 
at our institution. I fwe can maintain or improve LOS by a 
day, then we consider it appropriate to spend sometimes 
up to an extra hour in the operating room. Currently, I do 
not think this technique takes that long so we use it for all 
of our patients with reversed vein grafts. 
Dr. Wil l iam H. Edwards, Jr. Well, I want to congrat- 
ulate you guys for taking the lead in this. I recently had a 
plastie surgeon who trained in Birmingham come up to me 
in Nashville and offer to tal;e all my saphenous veins with 
the video assistance, and I declined that opportunity. I 
think this is another place in which vascular surgeons are 
going to need to tal;e the lead, because if we don't  there 
will be other specialties that will take this over, whether it is 
right or wrong. 
Dr. H.  Edward Garrett  (Memphis, Tenn.). We have 
a smaller experience with this ofabout 10 peripheral vascu- 
lar and 20 eardiac cases. I have run into a couple of 
problems I wanted to ask you about. We found some 
difficulty with elasticity of the soft tissue and s'tdn in the 
lower calf, particularly as you get close to the ankte, and 
found it very difficult o completely harvest he vein in that 
area. Has that been a problem for you, and what have you 
done about it? Second, regarding cost, in looking at our 
cases it appeared that it added at least $1500 to the cost of 
eaeh procedure, and we have had some ditticulty in justify- 
ing that when looldng at reduced LOS. It is perhaps ome 
better and the patients certainly like it, but I am not sure 
that the cost balances out. I would be interested in your 
thoughts on that. 
Dr. Jordan. I will comment first on the technical 
issues. I agree that the more distal segment around the 
medial malleolus can be difficult for the scope and retractor 
apparatus to reach easily. I have found probably the most 
effeetive place and perhaps the best results are in the large 
thigh wounds when an incision can be made about the 
popliteal area and the groin and that can be removed rather 
rapidly. The case demonstrated in the slides showed that 
we did require more incisions as we gor farther down 
because there is not as much soft tissue, and I think it 
became a little more ditficult o manipulate the equipment. 
I hope we will see better equipment later. Again, another 
issue about the cost. We already had the scope equipment, 
which was already in the hospital, and we are using the 
disposable retractor system, which runs between $400 and 
$500. That is really our additional cost. Granted, we have 
to track the operative time, too, and I don't  have that 
figure here. I think $1500 sounds like a lot ofmoney, and, 
of course, that would make me scrutinize it a little more 
thoroughly, but I don't  think our costs are currently that 
high. 
Dr. Man Lumsden (Atlanta, Ga.). I enjoyed your 
paper. I think this häs probably been the largest series that 
has been reported. This is a difficult procedure. I don't  
think there are any two ways about it, this is not an eäsy 
procedure to perform. It is more difficult than, for exam- 
ple, cholecystectomy. The technical ditticulty is one of the 
factors that makes it slow. I am very interested inwhat your 
thoughts are as regards how we are going to speed this up, 
and how we are going to change these instruments so that 
we can make this procedure a little more user-friendly. As 
things stand at the moment, I think it is going to be 
ditticult o get it widely accepted in the vascular surgery 
community. The second issue regards cost. It actually costs 
about S400 for this disposable system. What we really need 
is other competitors on the market to bring that price 
down. I think that Olympus actually has a reusable system 
that they are probably going to release on the market 
within the next couple of months. 
Dr. Jordan. With regard to the time the procedure 
takes, you could see that in the latter part of the series, the 
procedure could be performed more rapidly, particularly 
when a proper scope and retractor can be slipped right on 
top of the vein and that rein comes out, and we have 
removed basically down to midcalfin 30 to 35 minutes on 
our faster cases. Clearly, you are sometimes going to run 
into a difficult one with anterior branch. I think it will take 
some more skill, and I think it is a marter of dedication to 
be willing to devote that time to do it in this fashion. 
Dr. Louie C. Wilson (Mobile, Ala.). We have been 
using this technology for some cardiac vein harvest ech- 
niques, but I would like to ask you whether you see this 
problem with the technical aspect ofuse for in situ veins. I
noticed the ones you presented or showed pictures ofwere 
reversed. Would you comment on in situ? 
Dr. Jordan. Sure. I still perform in situ operations and 
prefer to do that via the semiclosed technique. I have done 
one in situ procedure using this or initiated it that way, and 
I did it after the proxirnal anastomosis and the rein was 
arterialized. Suddenly, that initial dissection that is done 
with very mild venous bleeding of the vaso vasorum be- 
comes arterial bleeding, and it becomes harder to visualize 
it. It has not been a problem. I think with modification, it
could be used with the in situ. I use a s, emiclosed technique 
and have not been quite as eager to apply it in thät setting. 
